Epitheloid cell granulomas with Langerhans's type giant cells are-though not obligatory-a predominant and distinguishing feature of the inflammatory reaction in Crohn's disease.
A similar histological appearance is found in infection with mycobacteria and fungi or in the foreign body reaction. The granulomatous reaction is assumed to be the result ofpersistent challenge by foreign material within the phagocytes.'
A condition with abnormal phagocyte function-for example, chronic granulomatous disease-shows similar histology with granulomas in the reticuloendothelial system. In chronic granu- Received for publication 28 July 1981 lomatous disease a defective oxygen dependent bactericidal function allows bacteria and fungi to remain viable within the polymorphonuclear neutrophilic granulocytes and macrophages. In some cases the granulomatous reaction has been confined to the gastrointestinal tract.2
A defective primary defence system in Crohn's disease is an open possibility on this background.
The introduction of a quantitative skin window technique3 facilitated studies of the leucocyte mobilisation in vivo. Segal and Loewi4 applied this technique in patients with Crohn's disease and found a reduced leucocyte mobilisation. Gange et al.5 found reduced leucocyte mobilisation in sarcoidosis also.
The aim of the present study was to investigate the total number of leucocytes mobilised to an experimental inflammatory lesion as well as the kinetics of the mobilisation. It included also determinations of the function of the circulating 173 leucocytes-namely, their chemotactic, phagocytic, and peroxidative metabolic activity.
Methods

PATIENTS
Twenty patients with Crohn's disease were studied (1 1 females, nine males), median age 32 years (range 13-74 years). No patient was on medication at the time of study. Any previous treatment with steroids had been discontinued for more than three months, sulphasalazine for two weeks, and all other drugs a minimum of one week before the experiment.
The diagnosis had been established by previously described criteria.6 Fifteen patients had histologically verified disease, while five had a typical clinical history and typical radiological or endoscopic findings.
The disease involved the small bowel only in five patients, the large bowel in five, and both small and large bowel in 10.
Disease activity was assessed by a clinical activity index.7
A score of less than five was found in 13 patients, indicating inactive or only slightly active disease. Five patients had a score of 5-10 and only two of more than 10. The duration of the disease had been 0-25 years (median eight years). Six patients had undergone resection of the intestine more than six months before the study.
CONTROLS
Twenty-one healthy volunteers (10 females, 11 males)-median age 30 years (range 20-68 years)-served as controls. In addition, nine patients with sarcoidosis or tuberculosis made up a group of patients with a granulomatous inflammatory process of different aetiology and location. The diagnosis of sarcoidosis had been confirmed by mediastinoscopy with lymph node biopsy. Four patients had active tuberculosis affecting the chest (two patients), kidney (one patient), and the knee joint (one patient). All controls were off medication, non-febrile, and had normal serum creatinine. Ifsteroids had been given previously, they had been discontinued for at least six months.
All patients gave their informed consent to taking part in the study. Paraffin oil emulsion prepared with bovine serum albumin was used to measure the phagocytosis independent of serum factors, while emulsion prepared with lipopolysaccharide from E. coli 026B6 and opsonised with fresh autologous serum showed the serum dependent phagocytosis. Reduction ofnitro blue tetrazolium As an indicator of the peroxidative metabolism the generation of formazan from tetrazolium was measured. Nitro blue tetrazolium reduction was determined for resting leucocytes and for leucocytes phagocytosing opsonised lipopolysaccharide emulsion. Leucocytes were incubated with the tetrazolium solution, and the formazan generated was extracted from the cells into p-dioxane and measured colorimetrically. Resting leucocyte activity is expressed as the change in extinction value per 8 min incubation per 107 phagocytes. Nitro blue tetrazolium reduction by leucocytes during phagocytosis was corrected for differences in phagocytosis and for resting leucocyte activity and expressed as the change in extinction value per mg phagocytosed oil. Table 1 shows the concentration of leucocyte subpopulations in patients with Crohn's disease and in the controls. No differences were found between the groups studied. Table 2 summarises the results of the cumulated leucocyte migration. In patients with Crohn's disease a significantly reduced number of leucocytes had been mobilised after 12, 24, 36, anc, 48 hours compared with the healthy volunters (P<t.01), and also to patients with sarcoidosis/tuberculosis (p<001). The cumulative leucocyte migration values of Crohn's disease patients were unrelated to the clinical activity score (Fig. 1) as well as to the duration and location of the disease.
Results
LEUCOCYTE MOBILISATION
Patients with sarcoidosis/tuberculosis also exhibited a reduced cumulative leucocyte migration compared with the healthy volunteers.
The leucocyte migration rate provides a measure of the kinetics during leucocyte mobilisation, depicted in Figs. 2 and 3 for patients and controls.
Patients with Crohn's disease mobilise leucocytes to the chambers after a prolonged lag phase, followed by leucocyte migration values consistently lower than in healthy controls (1<0.01) and in patients with sarcoidosis/tuberculosis (P<0.02).
The kinetics of the mobilisation in patients with Crohn's disease were different from patients with sarcoidosis/tuberculosis. In sarcoidosis and in tuberculosis the mobilisation did not differ from that in healthy controls during the first 22 hours, while mobilisation was depressed during the subsequent 24 hours.
CELLS IN CHAMBER MEDIUM
The leucocytes in the chamber were predominantly polymorphonuclear neutrophilic granulocytes with a higher mean nuclear segmentation than those in the peripheral blood (Table 3 ). The significantly raised percentage of macrophages in Crohn's disease merely reflects a normal absolute number (Fig. 4, p<0.01) .
Random migration of leucocytes from patients with sarcoidosis/tuberculosis did not exhibit any differences either when measured by the leading front or by the migration index.
Chemotactic response to casein is given in Fig. 5 
Phagocytosis
Phagocytosis of bovine serum albumin and of lipopolysaccharide emulsion is summarised in Fig. 6 . The phagocytic response showed a wide variation, but no differences between patients with Crohn's disease and the control groups. In patients with Crohn's disease and high clinical activity the leucocytes also showed high phagocytic activity. Serum independent phagocytosis (bovine serum albumin) was positively correlated to the clinical activity index (Spearman rank rho: 0.4812, p<0.05). Serum dependent phagocytosis (lipopolysaccharide emulsion) also showed the highest values at a high clinical activity, but did not reach the significance level (Spearman rank rho: 0.4500; 0.05 P<0*1). Nitro blue tetrazolium reduction Resting leucocytes generated formazan from nitro blue tetrazolium at higher rates in Crohn's disease and in sarcoidosis/tuberculosis than in healthy volunteers (Fig. 7) . Resting leucocyte tetrazolium reduction did not correlate with disease activity, chemotactic or phagocytic activity of the leucocytes.
During phagocytosis patients with Crohn's disease reduced less tetrazolium than did healthy volunteers (Fig. 7) . Patients with Crohn's disease The lower nitro blue tetrazolium reduction during phagocytosis has not been observed previously. It seems at variance with hallmark of previous findings,4 but may reflect the different ;e leucocytes methods used, especially the correction for difers in the skin ferences in phagocytosis done by us. Whether the from healthy lower tetrazolium reduction reflects the increased h sarcoidosis/ phagocytosis or is due to a defect of the leucocytes mobilisation is not clear, but the increased resting leucorohn's disease cyte tetrazolium reduction indicates the former activity, dur-explanation.
Our findings
Phagocytosis by polymorphonuclear neutro-;4 and suggest philic granulocytes from patients with Crohn's tion plays an disease was positively correlated with the clinical f the disease. activity index. Increased phagocytosis also occurs lt of humoral after unspecific trauma'4 (submitted for publicaobilisation to tion) and bacterial infections. ' 
